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Characteristics of Rio Colonia: 
Average discharge = 110 m³/s 
Length = 20 km 
Maximum width ~1500 m 
Discharge during GLOF ~ 
3000-4000 m³/s at Baker 
below Colonia (BbC) gauge 
A NEW CYCLE OF GLOFs in Colonia River 
1 
AIM: to investigate changes of floodplain morphology due to 
extreme floods, using Colonia GLOFs as convenient case study 
(“field lab”) monitored by ground & remote methods, and 
estimate (max) sediment flux via erosion/deposition data. 
2 STUDY SITE 
3 
•  US$7 billion mega dam project [2,3]: reservoir silting! 
•  GLOF frequency: opp. to study effects of extreme flows 
in Colonia River several times a year, which otherwise 
usually occur every hundreds of years in most rivers 
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•  After 40 years without GLOFs, confluence-
stored sediment was eroded by initial GLOFs; 
subsequent events deposited sediment. 
•  This sequence of GLOFs is an ideal case to 
study the effect of different (and extreme) 
discharges on braiding [5], flood risk [1] and 
sediment flux. 
•  River surveys, “frozen” palaeo-bars 
•  Suspended sediment monitoring, bedload 
•  Flood hazard analysis, palaeohydrology 
•  Floodplain vegetation studies [5] 
IDE-Chile 
3 DATASETS: 2007 1-m contour lines (LiDAR); 2011 rtk-GPS; 2012 rtk-GPS 
2007 TIN 
(pre-
GLOFs) 
2011 TIN 
(after 7-8 
events) 
VALIDATION: using ground images, satellite imagery (ASTER) 
2007-2011: 
•  net erosion, mostly in Colonia 
River main channel 
•  mean sediment transport 
~2.7x105 m3/y 
•  7-8 GLOF events - if main 
transport agent, average of 
1.5x105 m3 each  
2011-2012: 
•  net deposition, mostly in 
main channel & delta fan 
•  mean sediment transport 
~5.6x105 m3/y 
•  2 events, 2.8x105 m3 each if 
they transported most of 
the annual sediment 
IDW 2011 kriging 2011 Island in IDW 2011 
Modified from [1] 
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